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二氯二氨钯 2 g/L，硫酸镍 可调，硼酸 40~ 50 g/L，氯化铵 30~50 g/L，十二烷基
磺酸钠 0.1~0.5 g/L，电流密度：0.5 ~ 2 A/dm2，温度：30~45 ℃，pH 值：8～8.5，




511 kg/mm2；不同镍含量钯镍合金在 3.5 wt.% NaCl 溶液中的耐蚀性相当，腐蚀电
位在-0.010 V 与-0.064 V 之间，腐蚀电流随着镍含量的增大，从 9.8 μA/cm2 增加
到 21.3 μA/cm2；不同镍含量钯镍合金镀层基本无孔隙，接触电阻相当，在

























-2 增加到 7.09×104 cm-2，成核速率常数从 0.83 s-1 逐渐增加到 7.71 s-1。 
2、高催化活性钯镍合金纳米材料的制备、表征及催化性能 
利用方波多脉冲电位阶跃方法制备钯镍合金纳米粒子，优化的纳米粒子制备
条件：维持电位 1.0 V、时间 0.1 s 以清洗玻碳电极，成核电位-1.0 V、时间 0.1 s，
氧化电位-0.4 V、时间 0.01 s，生长电位-0.7 V 至-0.9 V 之间、时间 0.01 s。氧化
电位与生长电位循环周期为 10000 圈。钯镍合金纳米粒子呈球状，粒径在 50~80 
nm 之间；不同生长电位下得到的钯镍合金纳米粒子形状基本一致；随着生长电
位从-0.7 V 负移至-0.8 V 和 -0.9 V，颗粒与颗粒之间逐渐交联；钯镍纳米粒子的
镍原子含量分别为 11.99 at.%，16.37 at.%以及 22.57 at.%。镍含量为 11.99 at.%的
钯镍纳米粒子对甲酸的催化活性最高，氧化峰电流密度为 3.15 mA/cm2，但稳定
性最差，15 min 后甲酸氧化电流密度仅为 0.05 mA/cm2；22.57 at.%的钯镍纳米粒
子对甲酸的催化氧化活性虽最小，氧化峰电流密度为 2.75 mA/cm2，但其稳定最
好，15 min 后甲酸氧化电流密度为 0.34 mA/cm2。 
利用高直流电沉积方法制备多孔钯镍合金催化剂，探讨了电流密度、镀液组
成及沉积时间对多孔钯镍合金催化剂的组成、形貌及甲酸氧化催化性能的影响。
60 A/dm2、沉积 60 s，得到的钯镍合金真实活性面积是基底金电极的 60 倍，是 1 
A/dm2 下得到钯镍合金的 20 倍，对甲酸氧化的峰电流密度可以达到 90 mA/cm2；




为：温度 22 ℃；湿度 45 RT%；10%聚苯乙烯球原液与表面活性剂（Triton X-100）
















持在50 μm/s。可制备面积为 1～2 cm2的单层密堆积的聚苯乙烯球（粒径从 300 nm
到 800 nm）模板。利用此模板采用直流电沉积制备纳米碗状材料，可得厚度为
球直径一半以及低于一半的钯镍、金碗状材料。 


















   Palladium-Nickel alloy coatings have wide use in electronic industries, 
decorative industries and catalysis etc. The main problems existing in the 
electrodeposition of Pd-Ni alloys are 1) Ammonia is one of the most common 
complexing agents, but it is volatile and toxic to environment and human health; 2) 
The Ni content in Pd-Ni alloy applied in the electronic industry is approximately 20 
wt.%, and preparation and characterization and application of Pd-Ni alloys with other 
Ni contents are always ignored. By the theoretical analysis, Demirci predicted that 
Pd-Ni would be ideal anode catalyst of direct formic acid fuel cell (DFAFC) for its 
potential good catalytic ability for electro-oxidation of formic acid and low cost; 
however the research about this was little carried out. Nano bawl materials were 
widely used as SERS substrate and to create photonic crystals for its great uniformity 
and special structure. But the great challenge was how to prepare a highly ordered, 
large-area polystyrene (PS) spheres template. In this thesis, Pd-Ni alloys with 
different Ni content were electrodeposited and the effects of composition on the 
properties, such as surface morphology, structure, corrosion resistance etc., were 
explored. Electrocrystallization of Pd-Ni alloy on glassy carbon was studied. 
Multi-potential steps and high current electrodeposition were used to prepare Pd-Ni 
catalysts with high catalytic ability for electro-oxidation of formic acid. PS spheres 
assembly to form large-area, ordered hexagonal close packed template and nano bawl 
Pd-Ni, Au materials were obtained by use of this template. The main results and 
conclusions in this thesis were listed as follows: 
1. The electrodeposition and electrocrystallization of Pd-Ni alloy, and the 
composition, structure, surface morphology and properties of Pd-Ni coatings 
The optimum parameters of plating Pd-Ni alloys with different Ni contents are: 2 
g/L Pd(NH3)2Cl2; tunable NiSO4.6H2O; 40~ 50 g/L H3BO3; 30~50 g/L NH4Cl; 
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